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(57) Abstract: 

PROBLEM TO BE SOLVED: To make a resist material 
contg. a deriv. of a (meth)acrylate copolymer fit for a 
lithographic process using light of 193nm by using an 
energy sensitive resist material contg. a polymer having 
satd. alicyclic parts. 

SOLUTION: An energy sensitive resist material contg. a 
polymer having satd. alicyclic parts incorporated into 



the backbone of the polymer or attached to the backbone 
through satd. hydrocarbon combining groups is utilized. 
About 25-50mol% of the polymer is made from a 
monomer contg, such an alicyclic part. The polymer is a 
copolymer of the monomer with at least one other 
monomer. The alicyclic part of the monomer is one or 
more hydrocarbon rings each having one or more 
ethylenic unsatd. bonds. The 2nd monomer is 
copolymerizable with the alicyclic monomer by free 
radical polymn. 
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* - #*-) fe*i>, 7 V U A^fc 3zXf-7>7 U U— h©^ 

[0035] * fe, hum*. 4 @sa±©=E y 

v-©S^£^T*&£3£^trt*fcS. 4^0± 20 

©^^v-fe^-rs^, H4. » 5 &£©*£,> 

ii> ^n^v-©^K*m>±SE©2MK5-f>& 
JBv\T»R;&*v5. -«T.*. sK'Jv-li, BB9t3S& 

fc\Z**?V \/- YH^AWSfO^J v-©fi-&£j* 
^r-fes. z:©^!l©4<yv-ic(i2oa±©JiiD ; E/'v 

t/. 30 

[0 0 3 6] htffllt* ±IBCD7K'J v- *«&©** 

WfcJtfl*^*>*S£fc.C,fcoT^3*iS. *38W©- 
^B5dWT»J*, stfyv-Wu ^ffl=E;7-a-^ h©e>*> 
©-3IHC tt&t£JittJM(9**U zitucfcy, 
-l±, -e©<ke)^*^v^J;y=t7K14^a^c^ 
#uc<<*:5. i©iafeWT»li. ^'Jv-ti ft&ft 
(PAG) i;j|a*-&toS4xT, htWftJR* 

lCj*jR8^L*1^jtfyv-fc, PA 

G&-£tf. <^lcjjy©$Q60!ITli. i/^MMi 7k 40 
ttfflS^f-ttJBSSffiSjSP Lie < v\jKU i:, jgft?»J 
£U£PAG&^fr. 

[0037] ±iB©^a6WT?»i, *ttaafitew*©i/^ 

o fcSWW*. *«W© l^* H*PKisK5«. l/5>* h 
Wt'»$ tiT v ^ v > UV * V ajffl&mffiBU: y 

*«sv\ B8i«!i©u^K©*«ai«©s flPJ^^M-r 

n ©ffltf 2 <fc y /Jn$ v » «fc ■»> ftffijkStBiattTtt-lBBC rj 50 



4#M¥ 1 0 - 1 0 7 3 9 
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[0 0 3 8] jKU T-^3K«C*ttaafi»C^»ttT»» 

[003 9] Ui/ - 7 h*m^ P A G t £ fc£J±86W*» 

lo©flfi© ; Eyv- (ffilAli. ±iB©7^U;i/S?. 
^ U ;iflfe y u- b * fcii^i 9 9 y l/- h) ©^d< 
•Jv-tfeS. z:©SSl±, ZLtv^©=Ey BgS 

*E y V-fe«tt>*^ 2 ©=E •7-©«SS-^&»»b 

^^yv-L MTkvW^^yv-i:, a^«eBk 
f&&tsZti+&7irV U- h^yv-©*^jj»fcT?«> 

•So i©sKyv-©— ?^©it^cj;oT^$n 
Mb 7 ] 




f-fe'U nt*K)0. 9 5-HS0. 5T?fc»J, mliOO. 
0 5~»t)0. 5T»*U» n + m=lt'^. n^O. 
9 5~»0. 7 5T*Um«i)0. 0 5~S40. 2 5T' 
^S^^IX'SS^i^S. nMi^O. 8 5 
~*>J0. 8T*ym«*«>0. 1 5~*50. 2T*n«a 

[0 0 4 0] JJBTOsKU V-^*«»»C7ktt*IHC^B 
©•5 *>©v^T ti^-**WJ v-tcmM©^4S:-^^ 

z £ #Bjtre&s. R««zktttt^6JR«t»T!Ky -7- S:^ 

So R' ^7l<'l41£»^M't I T'^'Jv-5:^«ctS^ 
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g^l4S©Wk t-rs.M 

* (2- r»yjii*-;b5/D/i/) x*;u fte>mc, ^©# 

mprea. r' &ht-&u, ri±, ±iE©$i£'i4s© 

e>*.©loT'&5. 

[0 0 4 1] ±IB©J:e>£, PAG I3u Ut?* h*#ft# 
»»T?«3tS*v6i:*K:at«:«*"r*. 3©US&0JT' 10 

*i*PAGl4»0. 5Sfi^— fe>h~#$J2 0fifi;"\*- 
■fe > b * P A G-WMWAl/S?^. h»W 2 0 

[004 2] »3teStt*©i««3WKl 1 9 3 n mT'&S 'J V 

li, PAGCili PAG©*BfltK:*S»1'6. PAG# 
5f«*aM)'fe*trt»^»- l/S?7.h«#4*©PAG0Stt 20 

?&R©;W£®lKt-5£&T*&£. BO©iftfi©IMtaH* 
ffl 3 ti&H&CDi&CDmfcfflX 3 e> ic# < © P A G 

[0043] jtB&ik -uwcayfift^-^*^ Bean 
^htmwu fs^tiTv^^i/i^wmy^ * 30 

ttittMftfcWSWb^^fc*. *©1fc 

•5. -?-©1&> «3fcS4xTv*fcv*l/2>xM#PBi. *©T 

©^©-^©^©flyi©^©^* -y?*v t. lx 

[0 0 4 4] btiWM«W&& iW» as 
J: U* P A G ic# KWlci&W-* * a sK U v- fe-^t / «k e> «e 

1 o©ftfe©^- ; r--©«fc , 5&^D;*l' 

y;i/rf<>*>^J:U ; ^2©=Ey'v-©=i^ 
y v- 3aT v >T ^{l^S tiT v ^ < X =b <k ^ 
tf, WfeKO. 7j<tt&S^/\©;Kyv-©?£ft?;££* 50 



#1¥10- 10739 
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WSlCffiT 3 if&V > J: 3 ICjS^S n&. i ©liilWT 
tgjSPWHBWJ^ P AGIC J: $ $ ft 
HKlcinSfcS ft* t , J*KW*»ttfr J*«ffip5J$ttK 

[0045] mtmiMfc jm%Mmm.*.-?*vt 

©PAGtil&tCSSJSSftS. 3©&tts0!Ttt. x*;i/ 
^-^14l^^bWtp©PAG©fiI*| ! *jO. 5Mfi 
A— fc>h~ift4fiSA— fe>hT'fey> x^^-flS 

%wm$<Dmmmm<Dmmi o~,%4 oms^- 

[0 04 6] fffliaftSS ©fte&g#)T'WU US?* 
^W&l&lfc itfP AG fciH#£*>3ftfe*tt** 

hmwmixnftztmmi^- 9 znz 

t, d<yv-J3«kt>*^flPWJ©M*©*'tt^»®» 
tf, PAGlCj:oT^StlSSflCJ:oTfE'fb-r*fc«b 

[0047] aa3&3sj<yv-©— ffiiit. y;i/*>^> 

y i/- v-©a^^^T'fe^>. *s^2i br»e> 
nsjtfyv-teft©ii$iT*^3fts. 

Hfc8] 




fcfe'U nli^O. 9 5~*t0. 5T'*y, m+pJ4»Sj 
0. 0 5~*!J0. 5-efey. n + m+p = lT*&S. n 
^*5)0. 8 5~»&0. 5 5?*'Jm+p*%0. 15- 
jj*)0. 4 5TS>^^^fijTfe-5. n/j^O. 8 5~*?J 
0. 8T?feUraA%0. 1 5~,^0. 2T^Xti$e>lC 

*^UT'&o. ±is©^y v- «c*Kwn*tt«afitc^K 

©e> *>©v>-rn^-^w; -7- icmM©^^4«:^ 
sffl*iS"e**a^» R^fciiR' ©fte^itTK^iit-5 
it*^rtB-c*s. R^*ttaaesj«»pTJKyv-s:^ 

R' jt^tt!t«B«+-ejKyv-«:^»tt»cl-«fe 
fe©ffl^ST^S#^, R' A»l±»TfeS. R^SJ: 
0?R' ©9-£©-3»?£'ligT&yR£J:tfR' ©fifi 
S^^HSTfeSHSteWTl*, jKyv-HfiW*m4: p© 

fflftttfcfii*, ^y v-^Mias^'t'-c^'&ms 

»C3Sfe*<k-2»tc, 5B»?S*i*. 30d<yv-H uy^h 



(10) 
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[0 0 4 8] fi#M*©t&RMaKfctt6^fc#^ 

mxo&m. us** b&shULmxt-t *o -flsic io 
< t =b 3 o n— t > h ©gmMMtf^^T-aiSicpj 

Jit* 0. 6^T©^6^S$:^ffl-r-2>®^ 

[0 04 9] ft%&m.& d<yv-J3J:^PAG^ 
lCfctf£i>Rft:ffi©^C##-r£. %oT, btt 

[0 0 5 0] ^BJO^D-fe^T'ti, — «IC» ±fB©J* 20 
) ©^®±©7^;bAhLT?£$;£;ft.S. *>U 

[00 5 1] }$g©ff£li, l/S>"7 h©©^ ^-r;i/A 

lis SdjO. 2 Atm~$>2,tiin©*SBT*&5. 30 
[0 0 5 2] 1/5>*M*, »y©te*SE«:l»*-t 

V\ #*L^»#tfK<-*&Ktt7 0°C~1 6 O'CCDffi, 
#tfC, 1^7. h *mi4» *& 1 9 0 n m~ftt3 7 0 n 

icMLTia^t%Ae>tisK-xa onsfi) 1*, 5-2 

50mJ/c m2®|EHT?*S. (m^&fc J: X»fl& 

[0 0 5 3] fcJC gBftSftfetmSrstfah'*-*"*"* 

£9mt.(DBLl&tM8&Zft2>. -MIC, W^h^ 
-*ffiKtt*!>7 01C~*iJl 6 O'CWflgfflT'&U. 
B$Mld4f|2 0^~^3 0#T'&5. Brewer Sciences^ 

e>iR3BsnTv^*v r-7>- h(D£?&t\i$mw^ 
[0 0 54] mft2titz®i:mitz><DKmLr=.mi; 50 



ftffi¥ 1 0 - 10 7 3 9 
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ic 2 o^~ 5^imtr« i:»si©ia^«m6»n6. 

[0 0 5 5] gtfftft, 1/^7 h©^*->jW, 

[0 0 5 6] *«W©^n*^T(M+*«l8iWftRa© 
SRI*. RJHftf*©»ftfc. i8fSB^J©(iS&mi4K« 

•fc7."cH±> Reiser, A., "Photoreactive Polymers : The 
Science and Technology ofResists" (^S^fccfctfH 
6$) (John Wiley & Sons, pub. 1989), £«kU\ Damm 
el, R., "Diazonaphthoquinone-based Resists" (SP1E 
Optical EngineeringPress, 1 993) lef BiSccE tlX V > •& J; 

e>n«. &7)/{b*-7 b*j >©<t e> «;i?7V-fb-& 
7b*;y-2-i?7\/-5-x)i* ymo* >$^x 

JRSttUS*;* ht«Bt©*&l 0~i^3 511a-- fe> h 

f>\ 200 o jKT©i®!»iJftdswT»«) tmnx 

[00 5 7] PT *Mt+7 b*J yfflmmMl* 248 
n xn©fltW&©J|RU 1 9 3 n mT'ltS 6>tC®JR*^i 

tmotii&tf 1 9 3 n mtifcS J: $ U'fuMXT&im't 

^fefen btmimfrikftz. t ttT?ftfev\ •€•© 
^ Rjtefiwoan* 4 1 9 3 n m-e***«iii©safi 

m n^wj b^-jmfribmmznzmtt-m^x'rfr 

3 10, 6 1 Qtt&ZfUHmZlftMS, 3 7 2, 9 1 2 
[0 0 5 8] 

[^i^J] 

[Mi] y u-f >SJ©n^U v- ?: 

©WT?Jfc6S*lS"f ^T©t«lliAldrich Chemical Co. 
frt>mzA1\tz. 2ffl®PTFESAP^tffl¥IS 
JfifiJIB¥»fe«?Lfe»a»bfc. 5 0 0ml ©Schlenk^ 57. 
alC, y;i/d<;i/^> (4 0. 7g;432mmol)5: 

2. 4 g ; 4 3 2mmo 1) , 2, 2' -77tf7.-^V 
^fD-h'j;KAIBN) (0. 70 6 g; l^l/A 
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— t>h) . ft&tfT-YJtYuy^y (THF) (6 

Oml) fc, 7;i/=r>E*TX*AD^.fe. dffliS^ttfc 
3B©tt*-3fcftHWKtf>r*MCJ:yfl^U ffiS 

u 6 5x:©«iffi»c2 4i»iaaLfe. nmt» 

v-fci&IRbfc. -£©@ft&7-fe h> (10 0ml) IC 

sKUv-&JR*U K£5 O-CT'^Sitfeo 
[0 0 5 9] [01 2] 1, 5-^^-1, 5-2/* 10 

ZWi 1 IC^f. 2<I©PT F EJtAP-rt/l/^fcaWSflMfc 
JSJ#*fcflM.fett«bfc 10 0ml ©Schlenk-7 v^n 
IC, 1, 5-5*j»*7l/-l, 5-i/*D^**^x> 
(llg; 102mmol) £Jt££b\Lfc. «rfelC# 
H>i (lOg; 102mmol)« 
AIBN (0. 164gi l^Wt-t^h) . ££t>' 
i>^=¥-9-> (3 0ml) 7)U3yE.J]TT*fiUZ-t~* 

z<D'<s,ismz, zmaftm-ym-tmw t mz±v 20 

I8»U «B*fU 6 5"C©*ISJC2 4«Ha«Lfe. 

X^T'^^Vfcl&ibfco &»C, #y7-£ 
* ^;i/i^;i/^r h y \znxfffi& U tBs&b £ 5 fflmo 
yifAX- rMCifclgS-fc aiiftl/TjKUv-feJRJII 

?t8¥U S^KW^x^x-^MCtOt^fc,, Z. 

[0 0 6 0] [$|3] 5, 

wtSMBbfe. £©3sKy V- 5:13 2 tC^f . 2«DP 
T F E^PA;^fc«WftifHmS:ffl^.fe«a»bfc 
1 0 OmKDSchlenk^^^nlC 5, 
£/#n<'0£i>'x> (1 0 g ; 7 5 mmo 1) fcM&M 
K U fc. Sfffc -ft fe*R*T W>B* (7. 3 1 
g ; 75ramol) , AIBN (0. 1 2 2 g ; 1 =E;i/ 
yN*— iz> h) , gi^THF (17ml) T;i/^> 
ffi^TT'iD^fe. £©«&*&, 3ma>ftm-W%-M 
SlttMf/MCiURfcU SJ^U 6 5*C©*|»:2 4 
DfHfififtbfc. ?Hm 8^fe 54M*a©s;x^;i/x- 40 

■7- & ;* ^;i/xf-;i/-5r h > (25ml) IzHtfmfM U 
5^fg©i/x^;i/x-xAlc«JS$^c. z: 
®^'o-fe^.€:3e>C2ia»yiSLfe. *&©itiST?sKy 

[0 0 6 1] [#)4] 1, 5-i/*D^-**^x>i:M 
7j<v >g?©=j;tf' J v-SrJKTC^JSfcJB^TSSRb 
fc. i©3d<Uv-S:B3JC^1-. 2{@©PTFE£A 
P/^b^^S8b*W&«a¥»&*A.fc9a»bfc 10 0ml 
©Schlenk77*=HC, 1, 5-^0«#J?x^ 50 



^WPftlO- 1 0 7 3 9 
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(1 1 g ; 1 0 2 mmo 1) fcK£§*Ab£. fcrfcfcfl- 

(1 0 g ; 1 0 2mmo 1) , 
AIBN (0. 1 6 4 g ; 1 ^;W\'-iZ> h) , 
V**Vy (3 0ml) 7 ^tiyS^yX^Xt^. 
i©a^»S:, 3IS©?fr*-$|&-*?*iM*MCJ:y 
BtftU SB&U 6 51C0$|$B£2 4B||Hfiftbfe. ?fc*P 
ft. *£4n?S2*#'*>8:l»SU !ifJv-?:^fAx 
fW h >lc»i«Sj»b, 5^i©i?xf;i/ 
x— r;WC&l83-e\ j!i^bT;K , j7-£il5$lb£. -t 
©@ft£ * f-;uxf-^r h ^ (25ml) \zWM1& 
U ift6*«:5ffirt*3Bl©5?xf-A'X--r;WCttlftS* 
fc. £©7niz*fca&lC2|IIttyiIbfe. 
T?sKyv-&JR*U JG&5 0 , ce«fliS-&fc. 

[00 6 2] ffl5] ; >. fcifekv w t 

79 V Mb® # - # l> 7- &OT©*lliS: J8 V vcBBB b 
fc. 2ffi|©PTFE^XP^^*i:»*»fWja*»«:« 
iLfc<e»Lfc5 0 0inl©Sd»lenk75^.3fC 

(4 0. 3 4 g ; 4 2 8mmo 1) Srg^tiAb 
fc. SrfeK#WS*fe*&KvU>f :/» (3 4. 6 3 g ; 
3 5 3mmol) , 3Kffbfe7*U;i« (5. 14m 
1 ; 75mmo IK AIBN .(0. 703g; l^b 
A— fe> h) - feiOTHF (10 0ml) T^P" 
>EE*TT?illrt.fc. Z\<Dm.-&fo*. 3 IB©?M*HftjR- 
fi?#iM*;MC,fcyHa&U 8?£*U 6.5TC©ilWSK2 
4BWB»Lfe. «^ftS: 5«f*tt©s;x^x 

- U 5 0 "CT'^Sitfe. 
[00 63] [« 6 ] 09 5 fCfEicLfc ^ ;i/*t;u* 7 

m^bfe. »*tbT#&n*»«EtM&i i~i4fifl 

A*— fe> h©# 'J v- 5:#/uT'VNfe„ ^^P$0^JT'fe?> 
'J hn-ZHSEt -7^;i/*felix^^r'>^-;i^Et -7 
^;i/Sr, bt>"x hW4f©^y v-©MfilcMbT^2 
5Sfi^*— fe>h©fiT'^C*DA*:. 3tB^lRl (P 

AG) -cs>*hy7;j/*a^*>^;b*>Sihy7xx 
;i/7.;i/d%x -5 A 5:, J^ip©d<y v - ©fitcM b Tffi l 
fifiA-— fe > h©ftT?»»JcinAfe. ¥*&TL-y--f 

0. 2/tmJ!JilT©PTFEJKS:fflV^T»«S:aKSbfe. 
[0 0 6 4] HMDS$:^Ubfcit1I4-f>^ 
5>f>^, fed:U : 6-f>^©t>y3> , ?xA±tC2 0 0 
0 r pmT'ii^^>3-hU t tI^fe7iA 
h^U- h±l 2 O'CT'6 0W-{/ bfe 0 1/ 
5?*h7<f;W»tt. *ij0. 6Atm~^0. 9/im®|51 
©^3 5:^bTVN^ 0 ^JC, Lamda Physikx^S/Vl/- 
if*feJiOCA XLS UserStep 0lffl£&fflK) S?UVgS 
3tKiES:fllAfeSuss Model MA56An>^ * h75-f^-?: 
$^T> 24 8nm©Jftft©lft«T7^;i/A«:; , C*-> 
WtLTz. n%Y-XA\mo. 2 5~,%4 0mJ/c 
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fe. 

[0 0 6 5] f|#bfc7-f;i/i*&, 12 0'C~1 

(TKeJE-fb-rh^^^l/T^-^A (TMAH) ©0. 
2 6 2N8S0O *T'*5J3^-RS, ^*->fe33Mfcbfc. IS 

1/^hliO. 2 5Mm©*#$©$j££5if£b£:. S 

[0 0 6 6) [03 7 ] j Adtjw* >. *6*v U-f >Hfc 
7* u;uSEt -^Ji/fc^tfr* ijw»D3*<j v-ft 
WT©¥JR«:JBv^-&l*bfc. 2fi9©PTFE&AP/1 
;b:7fc^«fc*8*€:*Jifc«*bfc 5 0 0 m 1 ©Sc 
hlenk^^^nlC, (16. 4 1 g ; 1 7 

4mmol) £K2£tAbfc. «rfetC#*S-ttfe«*v 
H>S( (1 7. 09g; n4mmol) , lilfe 
7£ U;bSft —f^-Af (4. 4 6g;34. 8mmo 
1) > 3&©Lfc7?l>;Vg? (2. 51g;34. 8mm 
ol), A I B N (0. 286g; l^E/Wt— fe> 
h) , ^.ttfTHF (4 0ml) 7;^>JE^TT' 

* U ffift, U U 6 5 r ©$&?§£ 1 8 l$M& b 

IRS*. ^bT*fUv-&Jlx*b?t„ z:©:/o-fe;*£ 

$e>ic3Eii^yjgbfc. «»©aKiTsKyv-s:iiR* 
[0 0 6 7] [ft 8] «7fcw«u,fcyjui0i/*:/, 7 

7iz# - hfc*B*£;b1tSi£K:J:oTUS?;*. htm?: 
>h©3K>JV-£-£A/T*^fc. (PAG) T? 

h 'J 7;b;*o;*#;/;*;b;ft;yg£^-7xx;i/3- Kx 

^a^x ^^©^^^-©fi^bTs^iafi/^— fe 

y b ©fiT'^KlCjD^fc. Xtf 0 . 2#ra« 

T©PTFEl^V^Mlfe. 

[00 6 8] #tfC, HMD S fc&ft bfcBfiU -Y 
i3J;l>'6'l'>5 : -©t/iJn>'t7i>'\±{C2 00 0 r pmT? 
&*£&*£>:3-hbfc. HaSftfe-JiA^h^ 
u- h± 1 2 o-CT' 6 oiwi^- * bfc. wz. hyj 

)\/h.(DW&\Wi0. 7/iraT'*oL ^tC. Lamda Phys 
ikx^r>>vl/— y-**fet*GCA XLS Laser-Step OMSfift 
ffiflO SiUVWJl6JSiIS:«7LfeSuss Model MA56A=!>^ 
t Y7^^±^m^X, 2 4 8nm0«^MT'7^ 

;i/A&A*->S#bfe. R3fcK-Xfttt*&o. 5~tf$ 

4 0. 5mJ/cm2tT»KWlCjWbS-efe. #«PK 
-Xfitt#ij4 OmJ/c m2fcJBBfeSnfc. 



(12) 1 0 7 3 9 
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[0069] mz, g£#bfc7-f;kk£, 120°CT*2 

^my^-Vl* (TMAH) ©0. 2 6 2N?§?i£) # 

*MiO. 25/(ni©^$0m^Ufc. 
[00 7 0] [0!)9] ^!|7JCfB$Sbf-^;i/^;^X 7 

7-fe*- hfc«§*-^to-B:«3iHCj:oTl/S;^ W« 
10 HHLfc. tMtfcUTff&ftftttMttttl 2. 5£ftA- 

li/^-t^®lt«i:tef:. #gE&£3fl (PA 
G) h U 7MD>1^ >^;^>iy7i-;i/3 

- Kx? A* feli^ :h:7;i/;frD7\Jf ^X^x^Sf^x 
x;ua- K-tfAfe, i^gif©^<Uv-©Stc^bTi^ 

1 ffi;\--i! > hGtit&emzfajLtz. x# 

0. 2/im£il't©PTFEBtS:fflV^T»»E«:aBlbfe. 
20 [00 7 1] HMD S fc^ft bfettS4 

J:tf 6 W >?■©$✓'; 3 >£x/N±l::2 0 0 0 r pmTjg 

-h±l 2 0'CT»6 0^'<-^bfe. WT.Yy-i)^ 
A©/p:$lii}!tO. 1 nmT-Sb-ofco r^lC, Lamda Physik 
xdpi/vlx— ^^feliGCA XLS LaserStep OKGSSttKitS 
SO «UV«fl£iSttS:flia.feSuss Model MA56An>^^ 

h75>f-?-fefflV^Ts 24 8nmO®^MT'7-/il' 
A5:/n 0 ^ - >»Jtbfc. K-XStt» l~»Blm 

J / c m^X'^Sm\zmt^t~. #M K-Xfili, 
30 h D 7;i/5j"D ^ ^ >X^*;>iSi&© PAG 

hT*l±J^4 0mJ/cm2t'fe»J, ' )-t"7Mtn-f'#V 
^;i/*>St!fe©PAG&^t/bi>'7. M'(j|il6 0mJ/ 

[00 7 2] 9CIC. ®y6bfe7^;i/A2:, 120*CT*2 

^W^x^ (TMAH) ©0. 2 6 2N^?t) 

^ Mi 0 . 2 5m m©^g $ ©MSi&Sij^ bfeo 
[0 0 7 3] S«#lCtt^6J:^»C K-7Cfi 
40 ©JS^li SiSnsfS^ffli/^hWi:. -t©ffi© 

[00 74] 

mw<mm u±&*t=.zt.<. *»wicj:tin 7 

^ >j i/- hfe^VMi^ u i/- h©nd<<J-7-©M2i 
#«r£iH/$>*h*ff4fe, 1 93nm'JV^77-f 
■fe x tmtLZ its Z. i: tfT-£ €>. 

[si®©^m^^) 

[mi] 1, 5 -y^ 1, 5-i/^n^-i7^i>x 
50 [[§12] 5, 6 -i?tFvi/i/i?D'<y 



(13) #PfWlO- 1 0 7 3 9 

23 24 

[H3] 1, S-i/9u*9*y3->£1lli#?l"(>Wt -"7+ fa. &<fcD ; 7£ U;i/®f©3^<y ^-©HT&ft. 
[HID [02] [H 3] [04] 





(71) ttiSA 596077259 

600 Mountain Avenue, 
Murray Hill, New Je 
r s e y 07974 -0636U. S. A. 

(72) «W* ^"AA^A t77^ 

TilU*^*H. 07920 -a-i/>-y 

- h 89 



(72)3P#t x;nf 'J^7-7 

7^U*-6*ia 07090 

7^—^-- 550 
(72)«f h-V* -OrM/? 90- 

7*y*-&#HI. 94587 *U7*/b-7. 

S/-r>f, a-f-Y^/ 7> F9 

-f:/ 2656 



THIS mm BLMK imm® 



